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A= Y B R S A B SRS R 5 2 MR A ) e
WYIASET 1) IZ SR PR IR AN R HepG2 A HF
FERTG R IR e BE AFB1 AL 385 46 HepG2 4
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1 #BEFEE

1.1 @tk SEE ARtk HepG2 b
KBRS A Y Y 2 5L g 2 150G . AFBL W H 75
B IR A ) TAEA PR

1.2 EEZRF a4 MvE W A #T R YR
ey A5 BN Bl s DMEM 41 i 15 37 3% 0. 25% Jil & 11
fiti 100 mg/L 55 % . 100 U/ml HHE X H L H
Hyclone 2wl ; CCK-8 1207 & . % FH A AR 12 1 R 48 3R
JK DAPI W [ b3 Z 38 5 B A BR A /] s TMA-DPH
W A DU AE R A R A B RT-PCR A &
1 H 2¢ [E Thermo-Fisher Scientific 23 H] ; RT-qPCR ik
FN & H H A Takara /A A 5190 A TAY T
PRI A BRA 7 A

1.3 FELHMNE BRI EE BioTek A F]) |
PO R A BB ( HAS Olympus 23 H) ) (F-4600 7%
JAECRETT (B A H AL AR 4l kX (b5t
AN—AYRHEA R A ) 96 it PCR AL (K E
ABLAF])

1.4 REFEARN  ZI5 5 FE HepG2 41, 40
B (1 x10°/ml) #2100 pl/FLIERNT 96 fLAR , ¥4 35
FeMR B TIEFRAA TP AE SR 12 h, 45 B 5l b
HIA 10wl &9k 0.0.01.,0.1.1.5 110 pmol/L
() AFB1, 541 3 AN, W5 H 24 h 5{48 h, HfLn
A 10 pl CCK-8 ¥, 37 C 1% 2 h, BEbr {33
0D,y . JH , FE IR A (MO BREH - 25 AL ) /(X REAH -
254 x 100% 53 403G 71,
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1.5 ZARSERMERMM Bl 295,265,205 .85
mOsm/kg BBk ,ﬁ%”ﬁfi HepG2 A 30 min,
FLIMA 10 ul CCK-8 ¥ ,37 CHEF% 2 h, Ehr{Lm
0D, M. L 295 mOsm/kg 1y % B8 AR 4 4b 3
2/ %F B x 100% Geit AR BE e & 43 L

1.6 ZHBEFERENMERT  WHE AN M, PBS YRR
B AR (1 x 10°/ml) 5 TMA-DPH 25K IR
4,37 CHROEIEE 30 min, PBS PR IR, K 40 il
FET 1 ml PBS W, 2GS TR 44T 4 i 7 i 3=
R FRTRI A B I 28 G001, 3 & & 5 K A
A4 360 nm F1430 nm, FLETEE N S nm, JEHIE
400V, HHEE A 10 s AR (1, - Gly, )/ (1yy
+ Glyy,) HRZOCMIRE (P) i, KPR IER T G =
Lo/ Ty 3 Loy A O TG O 2 > 2t 1] A T 0y [l i
A DGR E § 1y, g 2Bl 05 AL Bl 85 D't 23501 Sy
e EURKOF I ] BRI AR () 5 S5 B 5 1y L Ml 25 ARG
i 7 650 4 531 Sy KPR L ) B A 7 6 DB
JEE 5 1y RS Ml 25 RS i 25 562 ) kg 7K ST T i) A5 1) 5%
JEHRIE

1.7 BB RERGN M 10% A7 R E
B A R TS R B KRR e SR UK SR
B(S) W (T) KR (U) il (S/T)/(U/L) 3
A4 B L YK G #% 2 (electrophoresis mobility, EPM) ,
Hodr Ly F R PR A A RS (4.2 em)

1.8 #ARAEZE F-actin ST 4IEL 4% 2 F
FHEE[E 22 1 h, PBS YRS H 0. 1% Triton X-100 4b
FE 5 min; PBS PEIA)E A 1% BSA 4] 30 min; PBS
VRV G I A S PR BRIC 9 B R, G IR R 30
min ; PBS P45 A DAPL IEBOREEIFH S min, B
Rt O R A B AUBE AR F-actin 4544,

1.9 RT-qPCR MEREHEITFRIEE TRIzol %1k
B mRNA | 5% Sl ) 6 6 L cDNA 8 T 5 AE R
RN 47 S B 26 ' %E 8 PCR ( real-time quantitative
PCR, RT-qPCR) 2% , GAPDH Fl— & 3= 55 41 fifd - 21
SEAEARERESI M IE 1, R AT .95 C
AE 30 5,40 DY HEGEFR (95 °C .5 5,60 °C 30 s,72
C .30 s), R 224N 34 Hr 52 50 21 FE L R 11
KA

1.10 St J1E 3 EE LA
RS, il Microsoft Excel 2087, 45 DL x 5
TN WAL Z 8]t #is SRR AR ¢ K5, Z2 411
R 2357 (ANOVA) L L P <0. 05 HES A4

PED-E

2 #HR

2.1 @MFERASH R CCK-8 il I & A il
AFBI1 X} HepG2 20 AfLiG J1 52 m , 5 R sk 2 fiw
ANEIHE AFBL ZbFH 24 h 5, 4035 1 928 L AS B
B, MAbFH 48 h I, AFB1 BEAS S [F] B BE 1% 5 20
M35 1,76 AFBL #JE R 5 wmol/L A1 10 wmol/L i}
EREGIFE (P <0.05 8 P<0.01),

x1 5¥F75I

EIEZEA S 519F51(5'-3")
GAPDH 3% : GACCTGACCTGCCGTCTA

T : AGGAGTGGGTGTCGCTGT
Thymosin B4 [-3# : CCGCTCTTTTGTTTCTTGCT

T : CTGCGTCTCCGTTTTCTTCA
Profilin b ¥%: CTGAGGTGGGTGTCCTGGTT

¥ : GCGTCTTGTCAGTCTTGGTG
VASP -3 : AGGTAAAGGAAAACCAATGAGG

i : CAGAGTGGCAGGCAGAGTGT
WASP ¥ : AAGGGCAGAAAGCACCAT

¥ : TTCGTCCAAGCATCTCAAAG
a-actinin i : CTAACTCAGAAGCGAAGGGAA

T : ATCCAGTTGTTGAAGGGTGC
Arp2/3 complex 3% . GTTGCCTTCATCCTAACTGCT
T i# : CCTATGGGAACTCGTATTGGT

Capping protein ¥ : TAAAGAAGGCTGGAGATGGAT
T : CGTGGAGGTCAACTTGTAATG
Cofilin ¥ : CTGCCTGAGTGAGGACAAGA
T : TCTTGACAAAGGTGGCGTAG
Filamin A 3% : CTTTCTCAGTGGCAGTATCTCC
T : CAGCACCCTTTGATTTGACT
ABP 3% : AATGCCCTTTGACCCCTCTA
i : GAATACTGACTTCGGCTTTTGT
Fascinl % : CAGGGTATGGACCTGTCTGC
T i##: CGCCACTCGATGTCAAAGTA
Caldesmon [ 9% : AGGAGACGTATCCAGCAAGC

T % : CGAATTAGCCCTCTACAACTGA

&2 AFBI1 33 ABFE4HAE HepG2 HARRTE IR (n =3,% ,x +5)
AFBI1 #e Fisf ]

oD f& MRS F{E
(pwmol/L) (h)
0 24 2.571 £0.088 -
48 3.489 £0.098 -
0.01 24 2.553 +0.063 99.2 0.173
48 3.578 £0.064 102.7 3.467
0.1 24 2.581 +£0.176 100. 4 0.013
48 3.553 £0.082 101.9 1.482
1 24 2.519 £0. 124 97.7 0.716
48 3.604 £0.131 103.5 2.955
5 24 2.540 £0. 140 98.7 0.214
48 3.686 +0.075" 106.0 15.189
10 24 2.549 +£0.089 99.0 0.197
48 3.784 +£0.020 " * 109.0 51.581

50 wmol/L L% * P<0.05, " P <0.01
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2.2 HWREEERETN  AFBERLEE 30 min
J&i , HepG2 4HJ 145385 e M B V5 75 1R 04 38 0 340 3457 0
8 (K 1), 7EB &K J1 R 85 mOsm/kg A, 10
pumol/L AFB1 Ab 3 2H 1Y) 40 A AR R 543 22 | 5 %) IR
M, ZFAGIE L (P <0.01), % AFBI
fifi HepG2 LB K J1RE T 3558

120 O st 4 ek 7 4l

41 B A W R (%)
N O
(=) ()

W
(=]
T
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15 7% K (mOsm/kg)

El1 AFBI1 X} HepG2 i&iE 4 HI S
S5XF IR * P <0.01
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TMA-DPH ffF 57 2 ffu J5 1) 0 2 M, 2 S m B B P {H
F/IN 2 B A0 MR Sl R . SR IRLAH L, 4
10 wmol/L AFB1 AbFE)5 P {HIs/N H2EF TG 2%
EL(E2),

0.08T
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-
i L
T 0.04
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T 2 P PR 7K fo ol 400 J Jr iy 0 P iy B0 195 00, 245
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), ZR At E X (P<0.01) (K 3),
R, AFBL i HepG2 4 fifd 5 1A 1% Hi far s 358 101

2.5 HYRAEZE F-actin ZHAMNTH HOCHRER
TR IMEL AT 25 A& 4 Fis | IEH HepG2 411
BRERIE , 41 22 F-actin 40 A48 R %5 45 H R,
2% AFBI AbPH 5 240 i Mo AR A8 K, H F-actin & 5t 350

(XFREZ os ALFRAE ) | 20 i 2% T SE S op R, B 2
A FE D , Fe B AN - 2R A5kl R A v
0.06
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0.04 F
R
ey
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0
it HE A VOELIEI]
&3 AFBI1 %t HepG2 £ B FE ik R B B0
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C 10
i .
= T
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El4 AFB1 X HepG2 ZAff F-actin £ 220
A XTREZ; B, AFBL AR 4; C. F-actin & 4831 5 % BE4H Lh
. P<0.05

2.6 WMLEAEAMERTHER HEKEF-
actin HIEAEZ P UM 1A B EAMNFEE S5
S AN W AR SR AR G R e, AR RT-
qPCR Rz 12 F 3= B 40 i B 2R 45 A B T fE mRNA
KRBT (E S) . AFBL ABES A E 28 45
FHEARFRE AL TR, EREHMMZEN A
SN, 2R A ST 7R (P <0.01) ;850K
EAEA MEY KRB 5 A (vasodilator-stimula-
ted phosphoprotein, VASP) | g B 25 & 1F 8 1 ( wis-
cott-Aldrich syndrome protein, WASP) JNEE A &
PIEA NBEREAMLEA 2/3 A 1K (actin-related



FMBERKFF®  Acta Universitatis Medicinalis Anhui 2023 Jan;58(1) - 13-

protein 2/3 complex, Arp2/3 complex) . fi 2 B4 .
o-HiL Bl & F L WLBh & 455 8 1 (actin-binding
protein, ABP) MR 1 1 45 10 40 214 &
HHEER S oK &R B, 2R A 573 X
(P<0.05,P<0.01),
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HE  HAk #=p4 EH HEA
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3 itig

AR R AR e i B
FE kB PE S ARYE X A RS i 1 H 2
ZURWIAMER 2 S BUHE L 2Nz — E
PUA WS I 7 LT e 4t it %) 4 FH -5 1E 20 B AE AE
R ZES, AL b AFBL b Bk 1Y 1
T AN FH BR8] A9 98 K HepG2 40 Jifd 36 7t 25 1 5
SVRRG M R IR EE AFBL REASAE T8 40 it 4
A 25 AR — 2,

S 60 1% 2 A B R T AR L2 A R T B
RFR, EEATEB BN R S M A 20 vkoR
85, TEMPRE TR EE | iR 4 A 3 Ao 2l A8 AR P ) B
SR R R S5 A 5 45 7 R ez, DA T A
i A B A, PRI, e 4 B 1 2 P B S U
OAE S IRRE M R R LA AR SEE" 0 BB Mk 4R AN
MIHTARIB VAW Y RE 7, S Jz 1l 241 i 58 S 45 235 4 1) —
AEEFERRT ) AFBL1 4bFE HepG2 Ji , 40 1 Y95 15
Ma B s/ (1) #E3505 o 85 mOsm/kg B,

AT EE R MBTIK ) RE ) R R
MM AT Ty VA A, T B BB A8 365 07 A () A9 TR B 5
B R P 0P A A A R 3 A A e i v i
PEFIM S ARSEE A, 10 wmol/L AFBL Ab 3 5 256
TAREE P {E W S AT (181 2) , WS 7n AFBL AT RE A
HepG2 2 A SR 73 845 1 % AR 2, o ml fiE 5
NI SR AN B SR B A G, EPM 2 S bk
2N T R AT 2 Y AR Y YIS )RS
0 B JE H AH OC , Ak T A 22 43 24350 A0 Y H Dk R B
fl? . AFBI1 4b P HepG2 #H i), EPM B % | T
(E13), Bk AT REZ AFBI 7 40 i1 1 ) 33 fin #9 ki,
PR, AFBL RE %3 5o 52 M0 HepG2 40 it 1) £ 49y 4y 34
SRR R e LA A5 A AT BE

B AR AR G B A ST T AR A M 25 ) R
KRR RE Y AT KT, AFBL ff
HepG2 1 F-actin FRik B E N (& 4) , K HepG2
5T AFB1 J5 HAN M0 E 2L F-actin & A4 5598 ;10 H.
20 if 2 1h1 SE O RERE , Y IEE 25, AT RERS N 1 A0 i
RIS PES S Factin 538 BSOS TF 40 i 42 45 &
FLE R ARSI 25 Al R 12 Fh S S0 e
Sia AR R L R TR AR (K 5) , R
XEHEHZ S 1AM A S0 B AR X SE A
DRGSR FE IR 1 A e rh IR R RS R A
JH,Shi et al'"™' B 5% W78 Hippo-Yap i i §i% L cofi-
lin/ F-actin/lamellipodium 15 51 > 52 Wi 21 it 15 28 4%
oy e SR A DA A B, R A T 08 1 A R
Huang et al' ™' 3¥r SR Arp2/3 SRR RS
JFJ R 0 22 B TS A OG, HLE B ACTR3 | ARPC2
FARPCS AT E Ay T Ji 2F Je i i S T PR 1, GX
BERRH] AFBL X A0 B 2045 5 8 1 AR K 5 e vl
A5 AR AT A R ) R A R TR A B DT AR

AR FE N SE S T JE T ST T AFBL XS
HepG2 WY 411G ) (2 B Ja 1 68 3 s M | ol vk R
B AR R S LS 5 H SR IB RIS S5 2R WoR
AFBI FESZNA HepG2 1A= )1 B 14 - 5 20 240 it
HIREEH X Ry it — LB AFBL #YREEAL ] 32 {1
TR

i
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Effects of aflatoxin B1 on the biophysical properties and
cytoskeleton structure of hepatocellular carcinoma cell line HepG2

2
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Abstract Objective To investigate the effects of aflatoxin Bl ( AFB1) on the biophysical properties and cytoskel-
eton structure of human hepatocellular carcinoma cells (HCCs). Methods HepG2 cells were respectively treated
with 0, 0.01, 0.1, 1,5, 10 pmol/L. AFBI for 24 h and 48 h, and the cell viability was measured by CCK-8 kit.
Based on this result, the influences of 10 wmol/L. AFB1 on the osmotic fragility, membrane fluidity, electrophoretic
mobility (EPM) and F-actin structure of cells were analyzed. Subsequently, total RNAs were extracted and the
transcription-level changes of twelve main cytoskeleton binding proteins were detected by real-time quantitative
PCR. Results The increased viability of HepG2 cells was induced by AFB1 in a dose-dependent manner after 48
h treatment. After treated with 10 pmol/L. AFBI1, the anti-hypotonic ability and EPM of HepG2 cells were en-
hanced. The content of F-actin in HepG2 cells increased obviously, while the mRNA expression levels of the main
cytoskeleton binding proteins were altered. Conclusion AFBI1 can affect the biophysical properties, cytoskeleton
structure and its binding proteins of HepG2 cells, which may be directly related to its toxic action.

Key words aflatoxin; hepatocellular carcinoma cells; biophysical properties; cytoskeleton



